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Coccidioides immitis is a dimorphic fungus capable of 
causing a diverse spectrum of disease in humans. 
Although the diagnostic pathologic finding in tissue is a 
mature endosporulating spherule, hyphal structures can 
also be found in over 50% of pathologic specimens. This 
report presents a case of coccidioidomycosis in which 
there were no intact spherules, but characteristic barrel 
shaped arthrospores present in tissue and cultures posi- 
tively identified the organism as C. immitis. This case was 
further complicated by presentation in a nonendemic 
area for the fungus. 
Coccidioides immitis is a soil fungus with two dis- 
tinct phases: the saprophytic and the parasitic. This bipha- 
sic life cycle was first described by Ophiils,’ and more 
fully characterized by Baker and colleagues.’ The sapro- 
phytic stage occurs in the environment with the organ- 
ism existing in a mycelial state. As the mold matures, 
barrel-shaped arthroconidia form and alternate with 
empty cells. The arthroconidia subsequently fracture from 
hyphae and are dispersed as an aerosol. The saprophytic 
cycle repeats itself upon infection of a new soil site. How- 
ever, if the airborne arthroconidia are inhaled by a sus- 
ceptible host, the parasitic phase is initiated. In the 
parasitic cycle, the arthrospore swells and becomes a 
rounded structure, known as a spherule. The protoplasm 
of the spherule divides to form large numbers of 
endospores. If the spherule ruptures, the endospores are 
released. Each endospore can develop into a new 
spherule, or, upon expulsion via contaminated secretions 
from the host, return to the environment where it trans- 
forms into its mycelial form. 
Although the characteristic histologic finding in coc- 
cidioidomycosis is the spherule with endospores, hyphal 
forms also can be found. The mycelial form of C. immi- 
tis cannot be definitively identified morphologically and 
requires confirmation by culture techniques or genetic 
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probes.3 This report presents a pulmonary coccidioidoma 
in which arthroconidia were the predominant forms 
found in tissue. 
CASE PRESENTATION 
A 36-year-old white female presented with complaints of 
a chronic cough. The cough was of several years’ dura- 
tion and attributed to heavy (40 packs/y) tobacco use. Her 
medical history was notable for endometriosis, cervical 
dysplasia, and ovarian adhesions. Due to complications 
from her adhesions the patient had undergone a hys- 
terectomy and oophorectomy a year prior to presenta- 
tion. She denied alcohol or illicit drug use. There was no 
history of recurrent pulmonary infections, sinus disease, 
or ear infections. She denied having any fever, chills, night 
sweats, weight loss, or systemic symptoms other than 
cough. She reported having owned several cats and dogs, 
and had a healthy cat and puppy at the time of presen- 
tation. She had had two canaries many years previously. 
The patient had lived in upstate New York for the 12 
years prior to presentation. She had no drug allergies and 
took no prescription medications. 
The patient’s physical examination was benign. Rou- 
tine laboratory tests were within normal limits. A chest 
radiograph revealed a solitary pulmonary nodule. Given 
her significant smoking history, an excisional biopsy was 
performed for suspicion of carcinoma. 
The pathologic specimen consisted of a fresh sterile 
portion of firm red lung tissue containing a 3-cm diame- 
ter cyst with a chalky-white firm border. Microscopically, 
a scar and epithelioid histiocytes encompassing central 
necrosis formed the cyst wall. A few septate hyphae in 
the center of the ganuloma and rare foci of round, spore- 
like structures along the margin of the cyst were seen; 
however, no intact spherules containing endospores were 
found. Characteristic barrel-shaped arthrospores were 
identified using methenamine silver stain (Figure 1). In 
addition, there was abundant nonspecific acid-fast mate- 
rial in the necrotic debris, but no typical acid-fast organ- 
isms were present (Figure 2). 
On Sabouraud media, a powdery, flat, tan growth was 
seen after 5 days of culture at 25°C. Based on histologic 
appearance of the arthrospores in tissue, and the gross 
appearance of the culture, C. immitis was suspected. 
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Figure 1. Photomicrograph of a septate C. immitis arthroconidium 
from the center of the granuloma with characteristic barrel-shaped 
sections alternating with empty cells (methenamine silver stain, origi- 
nal magnification, X 100). 
This was confirmed by conversion of the mold form to 
the spherule form by culture and by duplicate DNA 
hybridization assays (SmithKlein Beecham Biologicals, 
Rixensart, Belgium). Bacterial and mycobacterial cultures 
were negative. 
Following the detection of fungal elements in the 
pathologic specimen, further travel history was obtained. 
Notably, the patient had lived in Tucson, Arizona, between 
1981 and 1984, where she worked for 2 weeks in a pot- 
tery. She had worn a mask while working, but recalled 
inhaling a great deal of dust and aerosolized clay She also 
remembered numerous dust storms. No pulmonary ill- 
nesses were recalled from her time spent in the South- 
west. Following the diagnosis of coccidioidomycosis, 
complement furation titers were undetectable. No anti- 
fungal therapy was administered. 
DISCUSSION 
Coccidioides immitis is endemic in the western hemi- 
sphere in the Lower Sonoran Life Zone, which is char- 
Figure 2. Photomicrograph of a cluster of spore-like structures from 
a necrotic region near the outer aspect of the granuloma (periodic 
acid-Schiff, original magnification, xl 00). 
acterized by a semiarid climate with a short, intense rainy 
season.* In the United States, the fungus is primarily found 
in California, Arizona, New Mexico, Nevada, Utah, and 
Texas. Coccidioidomycosis also occurs in Mexico, 
Paraguay, Guatemala, Honduras, Nicaragua, Venezuela, 
Colombia, Bolivia, and Argentina. Outside of endemic 
areas, coccidioidomycosis is rarely seen. Coccidioides 
immitis continues to be a significant cause of disease in 
endemic areas in the United States.jx6 From 1990 to 1995, 
2762 cases of coccidioidomycosis were reported to the 
Arizona Department of Health Services.” Forty percent 
of infected individuals develop clinically significant dis- 
ease, ranging from lower respiratory infections to rapidly 
disseminated disease and death.’ The elderly, HIV-infected, 
and other immunocompromised persons, males, pregnant 
women, non-Caucasians, and infants are at particularly 
high risk for disseminated infections.6-12 Following infec- 
tion, about 5% of patients have asymptomatic pulmonary 
cavities or grarmlomas3 As in the case presented here, 
prior infection with C. immitis often is diagnosed in 
endemic areas after a lung nodule is resected because of 
a presumed malignancy 
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Table 1. Reported Cases of Hyphal Forms of C. immitis in Tissue 
Number 
of 
Report Year Cases Type of Lesion 
Barnesi 1946 1 Cavity* 
Forbus and Bestebreunjeq4 1946 1 Cavity 
Smith et alq5 1948 3 Cavity 
Weisel and Owen’” 1949 1 Cavity 
Greer et al” 1949 6 Cavity 
Greer and Crow18 1949 4 Cavity 
Guilfoilig 1953 1 Cavity 
Puckett*O 1954 34 Cavity, granulomat 
Forsee and Perkins2’ 1954 17 Cavity 
Seabuty et alz2 1954 1 Cavity 
Fiese et alz3 1955 6 Cavity, granuloma 
Alznauer et alz4 1955 3 Not stated 
Huntingtonz5 1957 2 Cavity 
Smith and Gillottez6 1960 1 Granuloma 
Levan and Huntington2’ 1965 1 Skin* 
Huntington et alz8 1967 1 Cavity 
Winnzg 1968 6 Cavity, granuloma 
Deppisch and Donowho3” 1972 6 Not stated 
Medeiros and Mark3’ 1980 1 Granuloma 
Meyer et aV 1982 1 CNS§, skin, granuloma 
*Pulmonary cavity: +pulmonaty granuloma; *cutaneous granuloma; 
“arthroconidia in cerebral spinal fluid. 
The presence of spherules in sputum or tissue is rec- 
ognized to indicate infection by C. immitis, but hyphal 
structures, despite their prevalence in this disease, are 
not often detected. In reviewing the English literature 
from 1940 through 1997, the authors found reports of 97 
cases with hyphal structures in tissue (Table 1).13-3z 
Much of the early evidence for hyphal forms in coc- 
cidioidomycosis has come from surgical resections on 
military personnel stationed in endemic areas of the 
southwestern United States during World War II.‘* 
Because the vast majority of documented cases are from 
the military populations examined in these early studies, 
epidemiologic statements pertaining to the increased inci- 
dence of detection of hyphal structures in white males 
in their second or third decade are probably incorrect.32 
Prior to these investigations, it was believed that C. immi- 
tis was unable to exist in a hyphal state in living tissue.z 
The first published account of hyphal forms in a 
pathologic specimen was by Barnes, in 1946.13 He 
reported a patient with a large pulmonary cavity con- 
taining arthrospores and spherules. In the same year, For- 
bus and Bestebreurtje described 95 patients with 
disseminated coccidioidomycosis, with pathology on one 
patient demonstrating a large cavity with pus containing 
hyphae, but no spherules.‘* 
These observations led subsequent investigators to 
focus on the incidence of detecting hyphal structures in 
resected tissues. The largest study was by Puckett,20 who 
examined 34 cavitary lesions and 30 coccidioidomas, and 
detected hyphal forms in 73% and 30%, respectively. The 
hyphae varied from simple branching septate forms to 
tangled masses. Puckett noted that cavities with few or 
absent spherules were more likely to contain hyphal 
forms. This was not the case in the granulomas, however, 
where he noted that the arthroconidia were frequently 
found in association with degenerating spherules. 
The majority of case reports of arthroconidia relate 
to pulmonary disease. Previous reports also have 
described extrapulmonary hyphal forms in gastric wash- 
ings, skin, and cerebrospinal fluid.27.32.33 However, in the 
case in which arthroconidia were found in gastric wash- 
ings the patient had a pulmonary cavity, and the arthro- 
conidia were probably transmitted to the stomach by 
swallowed sputum. In a previous study, the sputum of 
eight patients with cavitary disease was evaluated; arthro- 
conidia were demonstrated in four of the patients, includ- 
ing one whose surgical specimen was devoid of 
arthroconidia.23 
The presence of hyphal forms in tissue, particularly 
in cavitary lesions with connections to the bronchioles 
or bronchi, raises concern for potential person-to-person 
spread of the disease. The propensity for aerosolization 
of C. immitis arthroconidia is substantial. This ability has 
been demonstrated by accidental exposures of labora- 
tory personnel. 34*35 In reviewing the literature, the authors 
found one case of interhuman spread of coccidioidomy- 
cosis. Eckmarm and colleagues describe a lo-year-old girl 
with disseminated coccidioidomycosis who was the 
source of an outbreak of coccidioidomycosis in six hos- 
pital employees. 36 The source of the arthrospores was 
probably contaminated bandages, following surgery for 
her osteomyelitis from C. immitis. In cases of diagnosed 
or suspected C. immitis, extreme care should be taken 
when working with specimens or material (dressings, 
bedding). However, respiratory isolation of patients with 
coccidioidomycosis is not recommended.3 
There is no clear explanation for the ability of C. immi- 
tis to form hyphae in some individuals and not in others. 
Fiese and colleagues postulated that cavitary surfaces and 
granulomas are more typical of the organism’s environ- 
ment than living tissue. 23 Louria and associates described 
the development of hyphae in pus containing spherules 
when the purulent material was kept at relative humidities 
of 90 to 100% and at either 30” or 37”C.37 Oxygen ten- 
sion has been postulated to play a role in allowing for 
hyphal growth and suppression of spherule formation,26 
although there is no solid evidence for this theory 
Arthrospores are extremely hardy. Friedman and asso- 
ciates investigated the ability of arthrospores to survive 
under a variety of conditions.38 The spores remained con- 
stant in number and viable for up to 6 months at relative 
humidities of 50 to 95% and temperatures ranging from 
-15” to 37°C. 
The cases in the literature in which hyphal forms are 
described rarely comment on the absence of other forms 
of the fungus. In fact, most authors describe spherules 
in tissue when hyphal forms are present.14J5J9,24,26,27 Puck- 
ett suggests that arthroconidia are more frequently seen 
without spherules or endospores in solid lesions, whereas 
large cavities with arthroconidia typically are associated 
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with the parasitic forms of C, immitis.20 The case pre- 
sented here represents a situation where endospores are 
found in association with arthroconidia in a granuloma. 
Further investigation is needed to determine the actual 
rates of detecting hyphal forms of the organism with and 
without spherules or endospores. Most cases of coccid- 
ioides are currently diagnosed based on serologic testing 
or culture.3 The paucity of the arthroconidia in speci- 
mens makes their detection extremely difficult. With 
meticulous study, over half of all specimens and up to 
73% of cavitary coccidioidal lesions can be demonstrated 
to contain mycelial forms.20 In some cases where 
endospores are few or absent, the finding of arthrospores 
can provide the key to the correct diagnosis. 
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